Oxygen consumption rates of free and alginate-entrapped beta TC3 mouse insulinoma cells.
Oxygen consumption rates of beta TC3 mouse insulinoma cells were measured in three different cell culture systems: monolayer, freshly trypsinized cell suspension, and trypsinized cells entrapped in alginate-poly-L-lysine-alginate (APA) polymer beads. The oxygen consumption rate for cells in the APA beads was similar to the rate for freshly trypsinized cells, indicating that cells can be entrapped without affecting their oxygen consumption rate. The cells in monolayers consumed oxygen at a higher rate than freshly trypsinized cells or cells in APA beads, suggesting that trypsinization may lower oxygen consumption capability. In addition, the oxygen consumption of beta TC3s during glucose-induced insulin secretion was not significantly different from the basal rate, in contrast to the increased oxygen demand of actively secreting islets. Our results suggest that beta TC3s may be better suited than islets for use in a bioartificial pancreas due to their stable oxygen requirements.